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TORSONALLYBASED LATCH 
ARRANGEMENT 

TECHNICAL FIELD 

This invention relates generally to a releasable latch for 
maintaining a cover in fixed relationship with a housing, and 
more particularly, to such a latch that is biased toward an 
engaged position by torsionally applied forces. 

BACKGROUND ART 
Latch mechanisms are commonly used to secure a cover 

over a compartment, and several different latch mechanisms 
have been proposed for such purposes. Generally, latch 
mechanisms can be divided into two categories. The first 
group relies on a spring, or equivalent, compressible 
member, to provide the latching force in combination with 
a button arrangement. This type of latch generally exhibits 
excellent dependability, durability, and feel. However, they 
are also relatively costly and have space requirements which 
often exceed the room allowable. The second group relies on 
the ductility of the latch material itself to provide the 
latching force. The second group of latches are typically 
based on a cantilever beam arrangement, either as an end 
loaded beam with one end fixed, or a center-loaded beam 
with both ends fixed. Such arrangements are generally more 
cost effective and space efficient than latches having sepa 
rate compressible spring elements. However, the durability, 
dependability, and feel are not as good, and the useful 
service life of cantilevered beam arrangements is highly 
dependent on the design configuration, material properties, 
and operating environment. 
Thus, current latch designs generally are either costly and 

require a considerable amount of space, or have limited 
durability, dependability, and operability. Though the end 
loaded, one-end fixed, cantilever configuration is used in a 
variety of applications, space limitations make this design 
particularly susceptible to fatigue failure. In addition, envi 
ronmental conditions such as excessively high or low 
temperatures, the presence of skin oils and the like, further 
reduces fatigue life. Subsequently, the tactile feel of the latch 
is compromised as a result of trying to improve durability. 
The above problems are particularly conspicuous when 

the latches are arranged on relatively small instruments, such 
as portable telephones, cellular phones and similar telecom 
munication equipment. Such instruments typically have 
battery compartments which are separable from the housing 
for recharge purposes. The battery compartments typically 
include an outer cover that is integrally shaped with the 
transceiver housing of the instrument. 
The above invention is directed to overcoming the prob 

lems set forth above. It is desirable to have a latch arrange 
ment that is durable, has excellent feel for enhanced 
operability, and is economical to produce. It is also desirable 
to have such a latch arrangement that is space efficient and 
has a remotely positioned member which does not normally 
come in contact with an operator's skin, and provides a bias 
force sufficient to maintains a cover at a desired position 
with respect to a housing. Such an arrangement reduces the 
amount of skin oils and other hand-carried substances that 
are deposited on the stressed member, and the resultant 
adverse affects of such materials on the fatigue characteris 
tics of the member. 

SUMMARY OF THE INVENTION 
In accordance with one aspect of the present invention, a 

latch for maintaining a cover in fixed relationship with a 
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housing includes an elongated beam having a predetermined 
length, a longitudinal axis extending along the predeter 
mined length, and spaced apart end portions disposed on 
opposed ends of the beam at which the beam is connected to 
the housing. The latch also includes a flange that has a first 
side that is coterminous with the beam. A second side of the 
flange is spaced from the first side and has at least one edge 
surface disposed at the second side. The edge surface is 
adapted to engage a respective mating surface provided on 
the housing when the cover is assembled with the housing. 

Other features of the latch embodying the present inven 
tion include the flange being predisposed in a fixed radial 
relationship with respect to the longitudinal axis of the beam 
such that when the cover is assembled with the housing, the 
edge surface of the flange is displaced by the respective 
mating surface of the housing by a distance sufficient to 
cause the beam to twist about the longitudinal axis in a first 
direction and produce a torsional force in the beam that acts 
in a direction opposite to the first direction. The produced 
torsional force is sufficient to forcibly maintain the edge 
surface of the flange in engagement with the mating surface 
of the housing when the cover is assembled with the 
housing. 

Additionally, other features of the latch embodying the 
present invention include the beam having a centrally dis 
posed mid portion at which the beam is additionally con 
nected to the cover. In one embodiment, the midportion and 
end portion connections of the beam to the cover collec 
tively extend along less than about 30 percent of the length 
of the beam. Also, another feature includes the flange having 
an elongated slot disposed between the first and second sides 
of the flange in a direction parallel with the longitudinal axis 
of the beam. The slot has a midpoint that is aligned with the 
mid portion of the beam. Yet another feature of the latch 
embodying the present invention includes a means for 
moving the edge surface disposed on the second side of the 
flange in a direction away from engagement with themating 
surface of the housing when the cover is assembled with the 
housing. 

Additional features of the releasable latch embodying the 
present invention include the means for moving the edge 
surfaces on the flange away from engagement with the 
mating surfaces of the housing, being a tab integrally formed 
with the flange and extending outwardly from the second 
side of the flange at a position between spaced apart edge 
surfaces. The tab is manually movable to a position at which 
the flange is depressed and the spaced-apart edge surfaces 
are released from forcible engagement with the mating 
surfaces of the housing. Other features include the elongated 
slot disposed in the flange having a length that is sufficient 
to modify the force transmission characteristics of the flange 
such that the resistance to the torsional force developed in 
said beam is substantially equally distributed between the 
mid portion and end portions of the beam. 

BRIEF DESCRIPTION OF THE DRAWTNGS 

FIG. 1 is a three-dimensional view of a portion of the 
housing of a telecommunications instrument having a 
removable battery compartment, in which the torsionally 
biased latch arrangement embodying the present invention is 
arranged on the battery compartment cover assembly; 

FIG. 2 is a three-dimensional view of the battery retainer 
component of the cover assembly, showing the torsionally 
biased latch arrangement embodying the present invention 
incorporated therein; 

FIG. 3 is a plan view of the telecommunication instrument 
housing shown in FIG. 1; 
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FIG. 4 is a cross-sectional view taken along the line 4-4 
of FIG. 3, showing a portion of the latch arrangement 
embodying the present invention; and 

FIG. 5 is a cross-sectional view taken along the line 5-5 
of FIG. 3, showing another portion of the releasable latch 
arrangement embodying the present invention. 

DETALED DESCRIPTION OF APRESENTLY 
PREFERRED EXEMPLARY EMBODIMENT 

In an illustrative embodiment, a torsionally-biased latch 
10 is used to releasably secure a cover assembly 12 which 
forms a rechargeable battery compartment for a cellular 
telephone, the rear housing 14 of which is shown in FIG. 1. 
The cover assembly 12 actually comprises two members that 
snap together, a battery retainer member 16, and an outer 
covering 18that is shaped to conform with the outer surface 
of the cellular phone. Thus, the cover assembly 12 provides 
a separable holder that is not readily disassemblable and 
advantageously provides containment for a plurality of 
rechargeable batteries 20 that are used over an extended 
period of time. The cover assembly 12 also contains 
contacts, not shown, that mate with contacts on a suitable 
charger and thus avoids the necessity of removing the 
batteries from the cover assembly 12 for charging purposes. 

In the preferred embodiment, the latch 10 is integrally 
molded with the battery retainer member 16 of the cover 
assembly 12 and is disposed at one end of the member 16, 
as best shown in FIGS. 1 and 2. The latch 10 cooperates with 
a pair of conventional outwardly extending tabs, not shown, 
disposed on an opposite end of the cover assembly 12 which 
engage a respective pair of notches provided in the housing 
14, likewise not shown, to maintain the cover assembly 12 
in a fixed position with respect to the housing 14. The cover 
assembly 12 is removed from the housing 14 by depressing 
the latch 10, as described below, and then rotating the latch 
end of the cover assembly 12 away from the transceiver 
housing 14, as shown in FIG. 1. The cover assembly 12 may 
then be moved as a unit and inserted into a battery charger 
to recharge the batteries 20. 
As best shown in FIG. 2, the latch 10 has an elongated 

beam section 22 that has a length substantially equal to the 
width of the cover assembly 12, and a longitudinal axis 24 
extending along the length of the beam 22. The elongated 
beam 22 also has a pair of spaced-apart end portions 26, 28 
disposed at opposite ends of the beam 22, and a centrally 
disposed mid-portion 30. The end portions 26, 28 and the 
midportion 30 each have predefined lengths that, desirably, 
collectively extend along less than about 30% of the length 
of the beam 22 and provide the sole connection points 
between the beam 22 and the battery retainer portion 16 of 
cover assembly 12. 

In other arrangements, the beam 22 may have sufficient 
stiffness, i.e., resistance to bending, due to a shorter length, 
greater cross-sectional area, or more rigid material 
properties, wherein the mid-point connection is not required 
to provide beam stiffness. In such arrangements, the mid 
point connection 30 is not required an may be omitted. 

In an illustrative example, the cover assembly 12, includ 
ing the battery retainer 16 and the latch 10 are molded of a 
polycarbonate/ABS (polycarbonatelacrylonitrile-butadiene 
styrene) thermoplastic material such as Cycoloy 1200 HF 
produced by GE. In the illustrative example, the elongated 
beam 22 has a cross-sectional area of about 2.5 mm. and a 
length of about 43 mm. The length of each of the connection 
points, i.e., the end portions 26, 28 and the mid portion 30, 
is about 1.7 mm, which collectively add up to a distance of 
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4 
about 5 mm along the length of the beam 22 at which the 
beam is connected to the supporting structure. Thus, in the 
illustrated embodiment, the total length of the connection 
points is less than 12% of the total length of the beam, i.e., 
over 88% of the beam is unsupported by the cover assembly 
12. 
The latch 10 also includes a flange 32 that is preferably 

integrally formed with the elongated beam 22 and has a first 
side 34 that is coterminous with the beam 22. The flange 32 
is centrally disposed between the end portions 26, 28 of the 
beam 22 and, as can be seen in the drawings, has a length 
that is less than the length of the beam 22. In the illustrative 
example, the flange 32 has a length of about 26mm, or about 
40% less than the length of the elongated beam 22. 
Desirably, the length of the flange 32 is from about 20 
percent to about 50 percent less than the length of the beam 
22. The flange 32 also has a second side 36 that is spaced 
from the first side 34 and has a pair of edge surfaces 38, 40, 
that are spaced apart along the second side 36. The edge 
surfaces 38, 40, are adapted to engage a respective mating 
surface 42 provided on the housing 14, as shown in FIG. 4, 
when the cover assembly 12 is assembled with the housing 
14. In the illustrative example, the flange 32 has a thickness 
of about 1.5 mm and a width, as measured between the first 
side and the second side 36, of about 4.5 min. 

In the preferred embodiment, the flange 32 has an elon 
gated slot 44 that is disposed between the first and second 
sides 34, 36 of the flange 32 in a direction parallel with the 
longitudinal axis 24 of the beam 22, with the mid point of 
the slot 44 aligned with the midportion 30 of the beam 22. 
The flange is predisposed in fixed radial relationship with 
respect to the longitudinal axis 24 of the beam 22 such that 
when the cover assembly 12 is assembled with the housing 
14, the edge surfaces 38, 40 positioned on the second side 36 
of the flange 32, are displaced by the respective mating 
surfaces 42 of the housing 14 by a distance that is sufficient 
to cause the beam 22 to twist about the longitudinal axis 24 
in a first direction 66 and thereby produce a torsional force 
in the beam 22 that acts in the direction indicated by the 
directional arrow 68 in FIG. 2, i.e., in a direction opposite to 
the first direction 66. The produced torsional force is suffi 
cient to forcibly maintain the edge surfaces 38, 40 of the 
flange 32 in fixed engagement with the mating surfaces 42 
of the housing 14 when the cover 12 is assembled with the 
housing 14. 
The length of the elongated slot 44 is sufficient to modify 

the force transmission characteristics of the flange 32 such 
that the loads transferred to the beam 22 as a result of 
displacing the edge surfaces 38.40 are substantially uni 
formly distributed along the beam 22. Accordingly, the 
resistance to the torsional force thus developed in the beam 
is substantially equally distributed between the mid portion 
connection 30 and the end portion connections 28, 30 of the 
beam 22 with the battery retainer 16 of the cover assembly 
12. In the illustrative example, the distance by which the 
edge surfaces 38, 40 of the flange 32 are displaced upon 
assembly in the housing 14, is from about 1 mm to about 2 
mm. Also, the elongated slot 44 has a width of about 1.0mm, 
and a length of about 13 mm, i.e., about 50% of the length 
of the flange 32. Desirably, the elongated slot 44 has a length 
that is from about 40 percent to about 80 percent of the 
length of the flange 32. 

Desirably, the latch 10 also includes a means for moving 
the edge surfaces 38, 40 disposed on the second side 36 of 
a flange 32 in a direction away from engagement with the 
mating surfaces 42 of the housing 14 when the cover 12 is 
assembled with the housing 14. In the illustrative 
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embodiment, the means for moving the edge surfaces 38, 40 
in the above-stated direction, comprises a tab 46 that is 
integrally formed with the flange 32 and extends outwardly 
from the second side 36 of the flange 32 at a position 
between the spaced-apart edge surfaces 38, 40. When 
assembled, the tab 46 extends through an opening 48 pro 
vided in the housing 14 and is readily manually movable, 
such as by an operator's thumb or finger pressure, to a 
position at which the flange 32 is depressed, and the spaced 
apart edge surfaces 38, 40 are released from forcible engage 
ment with the mating surfaces 42 of the housing 14. After 
release of the edge surfaces 38, 40 from the mating surface 
42 of the housing, the cover assembly 12 can be rotated and 
lifted away from the housing 14, as illustrated in FIG. 1. 

In the illustrated preferred embodiment, a pair of laterally 
extending pins 50 project outwardly from each side of the 
tab 46 and limits the projection of the tab 46 through the 
opening 48. When assembled with the cover 18, the tab 46 
is deflected outwardly a predetermined distance whereat the 
pins 50 engage an inner surface of a lip portion 60 of the 
outer covering 18 to prevent additional outward extension of 
the tab 46. Also, the inward deflection of the tab. 46, when 
depressed to release the edge surface 38.40 from the 
housing, is limited by a stop 52 formed on the battery 
retainer 16. The stop 52 prevents unnecessary inward deflec 
tion of the tab 46. The pins 50 and the stops 52 thus 
cooperate to prevent the tab 46 from being excessively 
deflected inwardly or outwardly, thereby reducing the like 
lihood that the tab 46 could be accidentally broken off during 
inserting or removal of the cover assembly 12 from the 
housing 14. 
Thus, it can be seen that the flange 32, containing the 

latching edge surfaces 38, 40, is attached to the torsional 
beam 22 in such a manner that the beam 22 twists about its 
axis when the edge surfaces are engaged in the assembled 
position, and provide a constant torsional force on the flange 
32 to maintain the edge surfaces, 38, 40 in a locked 
condition. The elongated slot 44 is an important feature 
which causes the latch 10 to operate as a torsional beam. 
Without the elongated slot 44, the latch would become 
primarily an end loaded one-end fixed beam acting from the 
mid portion connection point 30. Elimination of the mid 
point connection attachment point 30 would permit the 
torsional beam 22 to deflect in its center region and defeat 
the benefits afforded by the torsional beam construction 
described herein. 
The latch 10, as described above and defined in the 

following claims, combines the cost-effective and space 
efficient characteristics of a plastic latch design with the 
durability, dependability, and tactile qualities of a mechani 
cal spring latch. Furthermore, since the torsionally loaded 
elongated beam 22 is spaced away from the release tab, i.e., 
the contact point with the user's skin, it eliminates the risk 
of skin oils adversely affecting the fatigue characteristics of 
the plastic material. As can be seen in FIGS. 4 and 5, in the 
exemplary preferred embodiment described herein the elon 
gated torsion beam 22 is actually protectively covered by the 
transceiver housing 14 when assembled. Thus, the latch 10 
is particularly suitable for use in instruments and toys which 
have compartment covers that require removal for frequent 
access to internally disposed components, such as batteries. 

Although the present invention is described in terms of a 
preferred exemplary embodiment with specific illustrative 
dimensions, those skilled in the art will recognize that 
changes in those dimensions and in the specifically identi 
fied material may be made without departing from the spirit 
of the invention. Such changes are intended to fall within the 
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6 
scope of the following claims. Other aspects, features and 
advantages of the present invention can be obtained from a 
study of this disclosure and the drawings, along with the 
appended claims. 
What is claimed is: 
1. A cover having a torsionally-biasable latch adapted to 

maintain the cover in a fixed relationship with a housing. 
said latch comprising: 

an elongated beam having a predetermined length, a 
longitudinal axis extending along said length, and 
spaced apart end portions disposed at opposed ends of 
said beam and providing separate, spaced apart con 
nection points between said beam and said cover; 

a flange integrally formed with said beam and having a 
first side coterminous with said beam, a second side 
spaced from said first side and having at least one edge 
surface adapted to engage a respective mating surface 
provided on said housing when said cover is assembled 
with said housing, and an elongated slot disposed 
between said first and second sides in a direction 
parallel with the longitudinal axis of said beam; 

wherein said flange is predisposed in fixed radial rela 
tionship with respect to the longitudinal axis of said 
elongated beam such that when the cover is assembled 
with said housing the edge surface disposed on the 
second side of said flange is displaced by the respective 
mating surface of said housing by a distance sufficient 
to cause said beam to twist about said longitudinal axis 
in a first direction and produce a torsional force in said 
beam acting in a direction opposite to said first 
direction, said force being sufficient to forcibly main 
tain said at least one edge surface of the flange in 
engagement with said mating surfaces of the housing 
when said cover is assembled with said housing. 

2. A cover having a torsionally-biasable latch, as set forth 
in claim 1, wherein said latch includes a means for moving 
said at least one edge surface disposed on the second side of 
said flange in a direction away from said engagement with 
the mating surface of said housing when said cover is 
assembled with said housing. 

3. A cover having a torsionally-biasable latch, as set forth 
in claim 1, wherein said elongated beam has a mid portion 
centrally disposed between said end portions and connected 
to said cover, said midportion providing a further separately 
spaced connection point between said beam and said cover. 

4. A cover having a torsionally-biasable latch, as set forth 
in claim 3, wherein said at least one edge surface on the 
second side of the flange comprises a pair of edge surfaces 
spaced apart along said second side, each of which is 
adapted to engage a respective mating surface provided on 
the housing when said cover is assembled with the housing. 

5. A cover having a torsionally-biasable latch, as set forth 
in claim 4, wherein said elongated slot disposed in said 
flange has a length sufficient to modify the force transmis 
sion characteristics of said flange such that resistance to the 
torsional force developed in said beam, as a result of 
displacing said edge surfaces on the second side of said 
flange by the respective mating surfaces of said housing 
when said cover is assembled with said housing, is substan 
tially equally distributed between the mid portion and end 
portion connections of said beam to said cover. 

6. A cover having a torsionally-biasable latch, as set forth 
in claim 4, wherein said latch includes a tab integrally 
formed with said flange and extending outwardly from the 
second side of said flange at a position between said spaced 
apart edge surfaces on the second side of the flange, said tab 
being manually moveable to a position at which said flange 
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is depressed and said spaced apart edge surfaces are released 
from said forcible engagement with the mating surfaces of 
said housing when said cover is assembled with the housing. 

7. A cover having a torsionally-biasable latch, as set forth 
in claim 6, wherein said tab has a pair of spaced side edges 
and a pin extending outwardly from each of said side edges 
and positioned to engage an inner surface of said cover and 
thereby limit an outward deflection of said tab, and said 
cover includes a stop tab disposed in abutting relationship 
with said tab when said tab is inwardly depressed whereby 
the inward deflection of said tab is limited. 

8. A cover having a torsionally-biasable latch, as set forth 
in claim 3, wherein said end portions and said mid portion 
of the elongated beam each have predefined lengths that 
collectively extend along less than about 30 percent of the 
length of said beam and provide the sole connection points 
between said beam and said cover. 

9. A cover having a torsionally-biasable latch, as set forth 
in claim 3, wherein said flange has a predetermined length 
and said elongated slot disposed in said flange has a length 
that is from about 40 percent to about 80 percent the 
predetermined length of said flange. 

10. A cover having a torsionally-biasable latch, as set 
forth in claim 1, wherein said flange is centrally disposed 
between the end portions of said beam and has a predeter 
mined length less than the length of the beam. 

11. A cover having a torsionally-biasable latch, as set forth 
in claim 10, wherein the predetermined length of said flange 
is from about 20 percent to about 50 percent less than the 
predetermined length of said elongated beam. 

12. A cover having a torsionally-biasable latch adapted to 
maintain the cover in a fixed relationship with a housing. 
said latch comprising: 
an elongated beam having a predetermined length, a 

longitudinal axis extending along said length, spaced 
apart end portions disposed at opposed ends of said 
beam, and a centrally disposed mid portion, said end 
portions and said mid portion having predefined 
lengths that collectively extend along less than about 30 
percent of the length of said beam and provide the sole 
connection points between said beam and said cover; 

a flange integrally formed with said beam and having a 
first side coterminous with said beam, said flange being 
centrally disposed between the end portions of said 
beam and having a predetermined length less than the 
length of said beam, a second side spaced from said 
first side and having a pair of edge surfaces spaced 
apart along said second side each being adapted to 
engage a respective mating surface provided on said 
housing when said cover is assembled with said 
housing, and an elongated slot disposed between said 
first and second sides in a direction parallel with the 
longitudinal axis of said beam and having a midpoint 
aligned with the mid portion of said beam, said flange 
being predisposed in a fixed radial relationship with 
respect to the longitudinal axis of said elongated beam 
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such that when the cover is assembled with said hous 
ing the edges surfaces disposed on the second side of 
said flange are displaced by the respective mating 
surfaces of said housing by a distance sufficient to 
cause said beam to twist about said longitudinal axis in 
a first direction and produce a torsional force in said 
beam acting in a direction opposite to said first direc 
tion that is sufficient to forcibly maintain said edge 
surfaces of the flange in engagement with said mating 
surfaces of the housing when said cover is assembled 
with said housing; and 

a means for moving said edge surfaces disposed on the 
second side of said flange in a direction away from said 
engagement with the mating surfaces of said housing 
when said cover is assembled with said housing. 

13. A cover having a torsionally-biasable latch, as set 
forth in claim 12, wherein said latch is formed of molded 
polycarbonate/ABS thermoplastic, said beam has a cross 
sectional area of about 2.5 mm, said flange has a thickness 
of about 1.5 mm and a width between first and second sides 
of about 4.5 mm, and said edge surfaces disposed on the 
second side of said flange are displaced by the mating 
surfaces on the housing by a distance of from about 1 mm 
to about 2 mm when said cover is assembled with said 
housing. 

14. A cover having a torsionally-biasable latch, as set 
forth in claim 12, wherein said means for moving said edge 
surfaces disposed on the second side of said flange includes 
a tab integrally formed with said flange and extending 
outwardly from the second side of said flange at a position 
between said spaced apart edge surfaces on the second side 
of the flange, said tabbeing manually moveable to a position 
at which said flange is depressed and said spaced apart edge 
surfaces are released from said forcible engagement with the 
mating surfaces of said housing when said cover is 
assembled with the housing. 

15. A cover having a torsionally-biasable latch, as set 
forth in claim 12, wherein said elongated slot disposed in 
said flange has a length sufficient to modify the force 
transmission characteristics of said flange such that resis 
tance to the torsional force developed in said beam, as a 
result of displacing said edge surfaces on the second side of 
said flange by the respective mating surfaces of said housing 
when said cover is assembled with said housing, is substan 
tially equally distributed between the mid portion and end 
portion connections of said beam to said cover. 

16. A cover having a torsionally-biasable latch, as set 
forth in claim 12, wherein the predetermined length of said 
flange is from about 20 percent to about 50 percentless than 
the predetermined length of said elongated beam. 

17. A cover having a torsionally-biasable latch, as set 
forth in claim 12, wherein said elongated slot disposed in 
said flange has a length that is from about 40 percent to about 
80 percent the predetermined length of said flange. 
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